Breastfeeding has immense public health value for mothers, babies, and society. But there is an undesirably large gap between the number of new mothers who undertake and persist in breastfeeding compared to what would be a preferred level of accomplishment. This gap is a reflection of the many obstacles, both physical and psychological, that confront new mothers. Previous research has illuminated many of these concerns, but research on this problem is limited in part by the unavailability of a research instrument that can measure the key differences between first-time mothers and experienced mothers, with regard to the challenges they face when breastfeeding and the instructional advice they require. An instrument was designed to measure motivational complexity associated with sustained breast feeding behaviour; the Breastfeeding Motivational Measurement Scale. It contains 51 self-report items (7 point Likert scale) that cluster into four categories related to perceived value of breast-feeding, confidence to succeed, factors that influence success or failure, and strength of intentions, or goal. However, this scale has not been validated in terms of its sensitivity to profile the motivation of new mothers and experienced mothers. This issue was investigated by having 202 breastfeeding mothers (100 first time mothers) fill out the scale. The analysis reported in this paper is a three factor solution consisting of value, midwife support, and expectancies for success that explained the characteristics of first time mothers as a known group. These results support the validity of the BMM scale as a diagnostic tool for research on first time mothers who are learning to breastfeed. Further research studies are required to further test the validity of the scale in additional subgroups.
Introduction
Breastfeeding has immense public health value for mothers, babies and society. However, national data demonstrates that many women, particularly first-time mothers, within the UK [1] , Ireland [2] and USA [3] will stop breastfeeding within the first few weeks. Understanding why first time mothers are more likely than experienced mothers to stop breastfeeding is essential to the development and design of effective breastfeeding promotion and support programmes. First-time mothers who stop breastfeeding tend to be younger, less educated and single [1] [2] . In addition, they are more likely than experienced mothers, to be exposed to breastfeeding promotional activity, which although is designed with women's best interests in mind, has been accused of being over enthusiastic in its attempt to counteract the influences of a bottle feeding culture [4] .
However, to say that breastfeeding promotion and support has been over enthusiastic is too general and imprecise. More specifically, while there has been an increase in the use of applied psychological theory to explain breastfeeding behaviour, for example self-efficacy [5] , intrinsic and extrinsic motivation [6] , attitudes, social norms and perceived control [7] [8] [9] , self-identity [10] and goal setting [11] , limited information is known about how these key motivational factors influence the experience of first time mothers and their support requirements. That is, if we do not know how to measure the key motivational differences of first time mothers, we cannot design the learning environment in order to meet the psychological learning needs of this group of women.
Understanding human motivation
A major factor underpinning human behaviour is understanding what motivates an individual to change their behaviour in a positive direction. A key theorist, who has been working in this area for over 40 years, proposes that motivation to engage in a behaviour ''assumes people are motivated to engage if the activity is perceived to be linked to satisfaction of a personal need (value aspect) and if there is a positive expectancy for success (expectancy/learning aspect [12] (p 3). Therefore, when a motivational imbalance exists and a woman lacks value for breastfeeding, and/or doesn't believe she can succeed, she is unlikely to persist with learning how to breastfeed. Evidence to support this hypothesis can be found in research studies that have used 'expectancy-value theories' such as the Theory of Planned Behaviour [13] , Self Efficacy Theory [14] , Intrinsic and Extrinsic Motivation and Self Determination Theory [15] .
Application of expectancy-value theories has demonstrated that women's motivation to sustain breastfeeding behaviour at key points in the learning trajectory is challenged when they begin to experience negative breastfeeding attitudes (value) and believe that they cannot succeed (low expectancy for success). Conversely, women who sustain breastfeeding are found to be those who value breastfeeding and remained confident they can succeed. Early breastfeeding attrition researchers such as Janke [16] and Avery [17] , although not referring directly in terms of value and expectancy for success, have provided breastfeeding researchers with key evidence that women who stopped breastfeeding early were also those whose initial intention was to breastfeed for much longer. One can therefore assume that although women's breastfeeding goal was at one point supported by an optimal level of both value for the behaviour and expectancy that they would be successful, some imbalance must have occurred that subsequently led to them to withdrawing from the behaviour.
As breastfeeding attrition is most commonly seen in first time mothers and is associated with a lack of support, a key psychological question that arises is: what is the motivational profile of first-time mothers who are breastfeeding? To answer this question we need to be able to define and measure maternal breastfeeding motivation using a valid and reliable instrument. We report on the sensitivity of a particular instrument, the Breastfeeding Motivational Measurement Scale (BMMS) [18] to detect the motivational constructs of first time mothers to sustain breastfeeding behaviour.
The BMMS was developed as a diagnostic tool, with the aim of measuring women's motivation for persisting to breastfeed while receiving routine instructional support by midwives. It contains 51 Likert-type items (7 point scale) that represented four theories, initially organized under five topics (Figure 1) . A detailed description of the development process and completed instrument is available [18] . This paper investigates the construct validity of the BMMS tool by determining the motivational profile of first-time mothers after breastfeeding behaviour has been commenced.
Methods
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Participants
Women were invited to participate whether they were first-time mothers or had a previous baby, whether they sustained breastfeeding or not. Included were women who initiated breastfeeding (giving at least one breastfeed) and were receiving instructional support from a midwife either in hospital or the community. Women who had breastfed within the previous four hours, but had since indicated their intention to stop breastfeeding were included if formula feeding had not yet commenced. We excluded non-English speaking women, incidences of infant and mother separation and infant abnormality known to complicate breastfeeding. The midwives acted as gatekeepers and they identified suitable participants to take part in the study and confirmed eligibility. Following confirmation by the community midwives of the appropriateness of contacting women identified within the community, the researcher made initial contact by telephone, providing verbal information about the study purpose and an information sheet detailing the structured interview process associated with completion of the questionnaire (BMMS). Permission for a visit (either at home or in hospital), was obtained and following written consent, an interview was conducted at a time that suited the mother. A pilot study (n = 20) was completed by a convenience sample of women in the postnatal environment, who had commenced breastfeeding.
Sample
Sample size for the principle components analysis was determined by Gorsuch [19] rule of 200. All women identified gave permission to participate (n = 182). As no structural changes were made to the questionnaire following the pilot study (n = 20), the two samples were pooled, resulting in a final sample size of 202 women. Pooling samples to increase sample size in relation to factor analysis can be advantageous [20] .
Analysis and Results
Data analyses were completed in three stages: stage one comprised of data cleaning processes, stage two explored the higher level factor structure in relation to all mothers, stage three explored the factor structure related to first time mothers only.
Stage one: data cleaning processes
Following data entry into SPSS (vs 11.5), Kaiser's Measure [21] of sampling adequacy (0.900), indicated that the items were appropriate for Principle Components Analysis (PCA) [20] . As the relationship between the theoretical measures of goals, selfefficacy, value and attributions had not previously been explored in relation to breastfeeding duration, exploratory factor analysis was used to explore the factor structure associated with early breastfeeding behaviours. Given that factor analysis is particularly sensitive to outlying cases [20, 24] , outliers were detected using hierarchal clustering analysis. Initially two cases furthest from the cluster (cases 24 and 160) were identified and removed, and case 156 emerged as a further outlier. When these three outliers were de-selected and discriminate analysis repeated, no further outliers were evident in the sample. Complete data were available for 188 participants; an univariate and missing value analysis was completed that indicated that less than 5% of values per variable were missing. The results of the missing analysis were reviewed by the research team (including the senior statistician and theorist) and it was agreed that the findings did not demonstrate any missing values pattern of concern. In line with the statistical experts [20] (p 63), regression was used by the senior statistician to impute 11 missing values, giving a final sample size of 199 (99 FTM, 100 EM) for factor analysing.
Stage 2: Higher level factor structure of all mothers
Cattell & Schuerger [22] acknowledged that use of eigenvalues alone can result in an overestimation of factors, hence the main criteria used to decide on the number of meaningful factors was based on (a) Kaiser's (1960) [21] eigenvalues .1 factor extraction rule, (b) scree plot analysis and (c) expert interpretability of the resulting factor structure [20] . This is the standard approach to exploratory factor analysis. PCA with Oblimin rotation was completed using all mothers in the first analysis and the scree plot was used to identify the main factors.
Two hundred and two women who were receiving routine postnatal breastfeeding instruction were approached and gave consent to complete the BMMS. Of this sample, 100 were firsttime mothers. One hundred and sixty-six were interviewed while in hospital and the remaining 36 in the community. The mean age for the total sample was 30 years of age. Twenty per cent of women reported that they did not work, 26% reported having a professional vocation, 12% a managerial vocation, 18% clerical, 11% skilled and 13% non-skilled or other. Overall 28 women (14%) had already made the decision to discontinue breastfeeding and so intended to commence formula feeding within hours of completing the interview (of which 16 were first time mothers).
In total, 51 items loaded onto the eleven factors that explained 70% of the variance; however factors 5 to 11 had between 3 and 1 factor loadings and so were considered to be un-interpretable by the expert team. Considering that direct Oblimin rotation may produce higher eigenvalues, the team reviewed the eigenvalues for the remaining factors 1-5. Taking into consideration the scree plot ( Figure 2 ) and considering the theoretical interpretability of the factors, the expert team agreed that the cut off point for factor rotation was three. A three factor solution was therefore accepted. This cut off was supported by the eigenvalues for factors 1 to 3, which ranged from 9.64 to 3.047. In relation to interpretability, although four expectancy-value theories had originally been incorporated into the scale, the initial analysis resulted in a 3-factor solution.
Stage three: Exploring First Time Mothers as a Known Group
To assist with interpretation and in step with Goddard and Kirby [23] and Tabachnick and Fidell [20] factoring was attempted using an known-group approach. It was hypothesized that previous maternal experience would have an effect on women's expectancy for success and breastfeeding persistence. To avoid contamination of prior mothering experience, the known group analysis explored the factor structure associated with first time mothers. This again resulted in three factors and explained 49% of the variance, but the underlying structure remained hidden.
A component of several of the factors was identified as the selfefficacy scale; to avoid suboptimal factoring (bloated factors) and consequential masking of interpretable motivational constructs, the effects of the self-efficacy sub-scale were further explored. On agreement, PAF with Oblimin rotation, using three factors (cut off at .40) was used with the self-efficacy scale removed. The findings when the self-efficacy scale was removed explained 46% of the variance in first time mothers and reflected the overall valueexpectancy structure in the pattern (Table 1 ) and factor score (Table 2) matrices. Supporting descriptive outputs for the Likert questions (File S1) and factor correlation outputs (File S2) are provided. Substantial internal consistency for these three factors was found; total value of breastfeeding (a = 0.96); perceived midwife support (a = 0.85) and expectancy to succeed (a = 0.84). An examination of these data from first-time mothers demonstrates a statistical three-factor model with theoretically meaningful constructs.
Discussion
First time mothers are more at risk of stopping breastfeeding in the early weeks, while previous maternal experience is known to have a positive effect on breastfeeding persistence and duration [25] [26] . Likewise, instructional support is seen to positively influence breastfeeding outcomes [27] . Insight into the motivational profile of first time mothers during the early weeks of breastfeeding behaviour would enable a more targeted use of support-based resources, including insight into when expectancyincreasing strategies would be most effective. This known group analysis demonstrates the internal validity of the Breastfeeding Motivational Scale to identify the theoretical factors that represent first-time mothers' (FTMs) motivation to sustain the behaviour. However in order to further test the reliability and validity of the scale in replicate studies, this discussion focuses on the factoring process and theoretical importance of the findings as a framework for understanding first time mothers' motivation to sustain breastfeeding.
Achieving a Balanced, Meaningful Solution
When conducting factor analysis, the main challenge that faces researchers is to extract the right number of factors that explains the maximum amount of variance, while at the same time providing a meaningful and interpretable solution. Recognising that exploratory factor analysis is a ''complex procedure with few absolute guidelines and many options'' [28] (p1), stage one of this analysis commenced with the application of PCA using Oblimin rotation; this resulted in an initial solution that although explained 70% of variance, produced 11 un-interpretable factors. Having identified the presence of three distinct factors in the initial scree (Figure 2) , the systematic process for achieving the optimal solution as recommended in key texts [20, 28] was followed. This included using a factoring approach that would partition the unique variance from that shared, while maintaining the rotational approach recommended for use within the complexity of a social science investigation (Principle Axis Factoring PAF, using Oblimin rotation). However, in respect to finding a solution that would be also meaningful, Costello and Osborne (2005) [28] recommend that consideration should be given to what was already known about the population of interest. As first time mothers represent those most likely to stop breastfeeding, it was decided at this point in the analysis that first time mothers should be explored as a known group. The results of this next step in the factoring process saw the amount of variance drop considerably from 70% to 49%; however of more concern was the failure again to secure a meaningful solution. Keeping in mind that factor analysis experts advise that if a factor structure remains hidden after multiple factoring runs, then the researchers may have to recognise that the problem lies with the scale construction and design and that the data itself may most probably be unusable [28] . With this in mind, it was decided that PAF with Oblimin should be repeated again, however this time the self-efficacy items should be removed on the basis that these items could cause sub-optimal factoring. Removing the self-efficacy items could be defended theoretically in that the first time mothers may not yet have had sufficient breastfeeding experience to satisfy this main source of self-efficacy. On completion of this final analysis, the results maintained a three factors solution, explained 46% of variance and was both interpretable and meaningful. Four expectancy-value theories had originally been incorporated into the scale, however the three factors identified, directly reflected an expectancy-value structure that was influenced by midwifery support; first time mothers' value for breastfeeding, their perceived support from the midwives and their expectancy to succeed. On completion of the factoring process it was concluded that the best factoring solutions are achieved when researchers are guided by best practice and expertise in relation to research, statistics and theory that are brought to bear on the analytic process.
The Theoretical Importance of the Resulting Three Factor Solution
Interpretation of the three factors presented in the pattern matrix for first time mothers (following removal of the self-efficacy items) demonstrated that this group of women valued breastfeeding and placed importance on midwife support, but experienced lower expectancy for success. Theorists have long recognised that there is an interrelatedness that exists between value for a behaviour and expectancy that you can succeed. According to Worrell [29] , expectancies are known to remain significantly lower in a highly-valued situation; that is, when a behaviour is considered highly valuable and yet unattainable, this motivational imbalance is known to have a negative effect on the person's perceived experience and willingness to persist. It therefore follows that if first time mothers demonstrate a high value for breastfeeding coupled with a low expectancy for success, this motivational profile would represent an imbalance that is more likely to result in maternal feelings of anxiety, stress, breastfeeding dissatisfaction and cessation. This relationship between experience and willingness to persist is supported by Bandura's Theory of Self-Efficacy [14] wherein, experience that is perceived as negative is likely to create emotions such as anxiety or stress. These feelings are known to have a deleterious effect on maternal confidence (expectancy for success), and thus to negatively impact the person's willingness to persist and engage in the behaviour. Many breastfeeding researchers have reported on the maternal stress and anxiety experienced by first-time mothers in the lead up to breastfeeding cessation [30] [31] [32] [33] . According to psychologists Martin and Tesser [34] (p45) the source of stress is the result of an unexpected aspect of an experience; it therefore follows that unexpected experiences can challenge a person's self-efficacious beliefs that they can succeed. However, an important point in this factoring process, was that the most interpretable solution emerged only after the self-efficacy scale was removed. Further research is required to explore this phenomenon, however the findings suggest that there may be an unknown trajectory associated with how first time mothers' expectancy for success beliefs develop throughout their breastfeeding experience. Discovering how first time mothers' motivation to breastfeed develops will enable the provision of more women-centred instructional support that can empower women to deal with the emotional complexity of learning to breastfeed [35] [36] [37] [38] . From a theoretical perspective, psychologists such as Jacobs and Eccles [39] and Deci and Ryan [40] have provided compelling evidence that self-competency and autonomy are important achievement motives that enable individuals to make meaningful choices and when, individuals perceive themselves to be self-determined, they are more likely to freely process their personal learning needs in a given context and so spontaneously generate their actions in response.
Conclusion
Theorists propose that optimal motivation consisting of high value and positive expectancies for success are required for behavioural persistence and achievement to occur when faced with challenging tasks [41] . In contrast, high value coupled with low expectancies for success is associated with low persistence and achievement in learners [42] . The results of the known group analysis demonstrate that first time mothers' motivation to sustain breastfeeding is related to the value they place on the behaviour and their expectancy to succeed, in relation to midwife support. Although the results demonstrate the theoretical validity of the BMMS, it also highlights the importance of applying theory as a means of monitoring the psychology that underpins breastfeeding behaviour. Findings from this study and future applications of this scale will inform behavioural psychologists, health educators and policy makers of the importance of theory-based and womencentred instructional design applied to antenatal and postnatal education. This questionnaire may be reproduced without permission however the authors must be cited in relation to any application of the tool or application of any transcribed version. 
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